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Abstract: Objective: The influencing factors of blockchain appli-
cation in food supply chain and the behavior problems of all par-
ticipants in food supply chain are worth exploring. Methods:
Using the evolutionary game method, the tripartite game model
of food enterprises, government and consumers was constructed,
and the replication dynamic equation was established; The effects
of different initial values, access cost, premium coefficient and
information authenticity on the choice of tripartite strategy were

analyzed. Results: The steady state of the system was related to
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the proportion of the initial strategy population. The block link in
cost had a great impact on the strategic choice of food enterprises.
Too high access cost would inhibit the enthusiasm of food enter-
prises in information chain, which was not conducive to the appli-
cation and promotion of block chain technology in food
traceability system. The premium caused by accessing the block-
chain would affect consumers’ purchase enthusiasm. The none
tamper ability of blockchain technology can improve the authen-
ticity of food traceability information, which is conducive to the
evolution of the three parties towards the ideal state. Conclusion:
In order to fundamentally solve the authenticity of food
traceability information, food enterprises should reduce the price
of traceable food premium on the premise of ensuring the authen-
ticity of traceability information, and the government should im-
prove consumers purchase enthusiasm on the premise of control-
ling the premium of traceable food.
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Logic diagram of tripartite game model
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Table 1 Parameters of tripartite evolutionary game model
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Figure 2 Phase diagram of food enterprise evolution



&M | Vol.37, No.11

Ey =22 (S—A—C,)+x (A—2)(—A—C,) +
(A—a2)2 (S+P—Cy) + A—a)A—2)(P—Cy) =
P—C,—x(A+P)+=S, (6)

U 3 26 T AR 1 1) 1 2R I35 E = 0, - 3 391 ik

5N
b:ls:yEIi+(1_y)E/Bo 7
H I P A5 UG 28 36 B R i 1) 5 s A R S S 3l A T
(EIE

dy
F(y):E:y(En

x(A+P)+=zS], (8)
X BUR 1 35 B AR R ) A 2 0 &2 ) 2 45 O B SR e
IECY
dF(y)
dr
FRPE S 7 F2 88 8 Mk R L, IO ok $F B B | O Ak
dF(y)
de

*E/Is):y(lfy)[P*Cz*

=({1—2y)[P—C,—2(A+P)+=2S], 9

TFTRERSTFEWHLE . F(y) =0 H <0, WY

C,—P+z(A+P)
= S

dF (y)
dr

i =0,F(y)=0 A

T N S
F(3)<00y—0 J fLBE K 2 0 y—1 iR
S BOR R S AR G 3 R
2.3 HBEMNEH AR R R
S 0 I
Ec=ay[U—U—)Q]+x(0—[U—U—)Q]+
(l*l‘)y[*(lflu)Q*(l*@)L]‘F(l*I)(l*y)[*(l*

WQ—U—L]=—0—wQ—A0—)+z[U+U—DL],

(10

A3 #FEitais @
Figure 3 Phase diagram of government evolution
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Figure 7 Influence of different initial states on evolution path
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Figure 8 Behavior evolution trend of participants under different block link in costs
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Figure 9 Behavior evolution trend of participants under different premium coefficients
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Figure 10 Behavior evolution trend of participants under different values of traceability information authenticity
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